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(57) Abstract: 

PROBLEM TO BE SOLVED: To optimize controllability in 
a central magnetic field region of a response curve by 
positioning an insulation tunnel layer between a fixed 
ferromagnetic layer and a free ferromagnetic layer on a 
board and positioning a non-ferromagnetic surface 
phase layer between an insulation tunnel layer and one 
of ferromagnetic layers. 

SOLUTION: An Al 2 0 3 tunnel/barrier layer 20 which can 
make a tunnel current flow in an almost vertical 
direction is provided between a fixed ferromagnetic 
layer 18 which is above a board 9 and is fixed in a 
proper direction when application magnetic field exists 
and a free ferromagnetic layer 32 wherein magnetization 
is freely rotative. Furthermore, a non-ferromagnetic 
surface phase layer 31 which weakens magnetic 
combination between the fixed ferromagnetic layer 18 
and the free ferromagnetic layer 32 is inserted between 
the barrier layer 20 and the free ferromagnetic layer 
32. When applied magnetic field is in a favorable range, 
the fixed ferromagnetic layer 18 contains a high 
coercive force material (ternary alloy such as CoPtCr) 
to be pinned by proper magnetic anisotropy and have a 
remaining moment of magnetic field close to zero 
magnetic field. 
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